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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 6, 8-10, 16 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. Claim 6 states, "scheduling the low priority receiver before scheduling the 
high priority receivers", however as seen in the specification (pg. 10-11; pg. 12-13) and 
drawings (Figure 5) the high priority receivers are scheduled before the low priority 
receivers. Claims 8-10, 16 are rejected for being dependent on an indefinite claim. 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 18 and 30 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

5. The term "substantially" in claims 18 and 30 is a relative term which renders the 
claim indefinite. The term "substantially" is not defined by the claim, the specification 
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does not provide a standard for ascertaining the requisite degree, and one of ordinary 
skill in the art would not be reasonably apprised of the scope of the invention. 

6. Claim 18 recites the limitation "the statically shaped beams" in line 4 of the claim. 
There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C, 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e). (f) or (g) 
prior art under 35 U.S.C. 103(a). 

9. Claims 1-3, 5- 7, 1 1 . 13-15, 17-22, 24-26, 28-31 are rejected under 35 U.S.C. 
103(a) as being unpatentable over SCHERZER et al (US 6,895,258 B1) in view of 
GORANSSON (US 2004/0121810 Al). 

Regarding claim 1 , SCHERZER discloses a method of scheduling transmissions 
from a multi-beam transmitter to a plurality of receivers (abstract) comprising: 
determining an angle for each of the plurality of receivers (column 6:line 65-column 
8: line 15; column 18: line 23-column 19:line 50) location of receivers are determined by 
using an estimated angle of arrival, which is used to determine scheduling of the 
receivers.); scheduling transmission to receivers based upon separation between 
angles between scheduled receivers (column 6:line 65-column 8:line 15). Although 
SCHERZER discloses using an angle of amval in scheduling determination (column 
6:line 65-column 8:line 15), SCHERZER does not disclose the use of an angle of 
departure in place of an angle of arrival. GORANSSON discloses the use of an angle of 
departure in place of an angle of arrival (paragraph 15). Therefore it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to 
modify SCHERZER to use an angle of departure in place of an angle of arrival, as they 
are both reasonably the same when determining a users position. 

Regarding claim 2, see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. SCHERZER further discloses wherein a 
minimum angle of separation constraint is imposed that requires any two receivers 
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which are scheduled during a given scheduling interval to have angles of departure 
separated by at least a first minimum angle of separation (column 6: line 65-column 
8: line 15; column 10: lines 24-60; beam width detemnination is made based on AOA and 
fading rate information, a minimum width is necessary to provide acceptable error levels 
between subscribers). 

Regarding claim 3, see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. SCHERZER further discloses wherein the 
receivers are scheduled by: in sequence, selecting a receiver as a function of a 
performance metric, subject to said constraint (column 6:line 65-column 7:line 19). 

Regarding claim 5, see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. SCHERZER further discloses wherein the 
receivers are scheduled by, in sequence: a) scheduling a first receiver (column 6: line 
65-column 8:line 15; column 18: line 23-column 19:line 50); b) determining a receiver of 
remaining receivers which has a largest angle of separation with previously scheduled 
receivers and scheduling that receiver subject to the constraint (column 6:line 65- 
column 8:line 15; column 18:line 23-column 19:line 50). 

Regarding claim 6, see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. SCHERZER further discloses further comprising 
for each scheduling interval: logically dividing the receivers into low priority receivers 
and high priority receivers (Figure 7; column 18:line 24-column 19:line 31; column 
19:line 44-column 20:line 24); scheduling the low priority receivers before scheduling 
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the high priority receivers (Figure 7; column 18:line 24-column 19:line 31; column 
19:line 44-column 20:line 24). 

Regarding claim 7. see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. SCHERZER further discloses further comprising 
for each scheduling interval: logically dividing the receivers according to at least three 
groups each having a respective priority ranging from lowest to highest (column 18:line 
24-column 19:line 31; column 19:line 44-column 20:line 24); scheduling the groups of 
receivers in decreasing order of priority (column 18:line 24-column 19:line 31; column 
1 9:line 44-column 20:line 24). 

Regarding claim 11, see the rejections of the parent claim concerning the subject 
matter these claims are dependent upon. SCHERZER further discloses wherein the 
separation constraint is applied to each of a plurality of sectors being serviced by a 
wireless network node (column 6:line 65-column 8:line 15). 

Regarding claim 13, see the rejections of the parent claim concerning the subject 
matter this claim is dependent upon. SCHERZER further discloses further comprising: 
determining if there is any pair of receivers of different sectors which have angles of 
departure separated by less than a second minimum angle of separation (column 
19:line 44-column 20:line 44); for each such pair of receivers, eliminating one of the pair 
of receivers from consideration for scheduling (column 19:line 44-column 20:line 44). 

Regarding claim 14, see the rejections of the parent claim concerning the subject 
matter this claim is dependent upon. SCHERZER further discloses wherein the one of 
the pair of receivers eliminated from consideration is selected on the basis of cumulative 
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throughput, with the receiver having higher cumulative throughput being eliminated 
(column 19:line 44-column 20:line 44). 

Regarding claim 15, see the rejections of the parent claim concerning the subject 
matter this claim is dependent upon. SCHERZER further discloses further comprising: 
at a beginning of scheduling for each scheduling interval, eliminating at least one 
receiver from consideration for scheduling (column 19:lines 15-43). 

Regarding claim 17. see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. SCHERZER further discloses wherein the multi- 
beam transmitter comprises an adaptive beamforming transmitter (column 6:lines 13- 
42), the method further comprising performing adaptive beamforming for the scheduled 
receivers (column 6:lines 13-42). 

Regarding claim 18. see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. However, SCHERZER does not disclose wherein 
the multi-beam transmitter generates a plurality of substantially fixed beams which are 
individually directable, the method further comprising directing each of the statically 
shaped beams. GORANSSON discloses wherein the multi-beam transmitter generates 
a plurality of substantially fixed beams which are individually directable. the method 
further comprising directing each of the statically shaped beams (Figure 4; paragraph 
41-44). Therefore it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to modify SCHERZER to provide a fixed multi-beam 
transmitter, as taught by GORANSSON, as this allows the system to simplify 
computation when interference is not an issue. 
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Regarding claim 19, see the rejections of tlie parent claim concerning the subject 
matter this claims Is dependent upon. SCHERZER further discloses wherein the multi- 
beam transmitter Is a fixed multi-beam transmitter which generates an array of beams 
which are collectively steerable to a plurality of fixed rotational states, and individually 
activatable (column 6:lines 13-42; column 14:lines 14-43). 

Regarding claim 20, see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. SCHERZER further discloses a transmitter 
adapted to implement a method according to claim 1 (column 6:lines 13-42; column 
14:lines 14-43). 

Regarding claim 21, see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. SCHERZER further discloses wherein the 
transmitter is in the fomn of a network access point (column 3:line 56-column 4:line 4). 

Regarding claim 22, see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. SCHERZER further discloses a system 
comprising: a wireless network node adapted to implement a method according to claim 
1 (column 3:line 56-column 4:line 23); a plurality of receivers (column 18:line 24-column 
19:line31;). 

Regarding claim 24, see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. SCHERZER further discloses a computer 
readable medium having instructions stored thereon for implementing a method 
according to claim 1 (implementation of the scheduling of claim 1 inherently require a 
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memory of some form which contain a program to calculate the scheduling of 
receivers). 

Regarding claim 25, see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. SCHERZER further discloses a transmitter 
comprising: a multi-beam antenna (column 6:lines 13-42; column 14:lines 14-43); a 
scheduler adapted to determine an angle of departure for each of a plurality of receivers 
and to schedule transmission to each receiver on an appropriate beam of the multi- 
beam antenna based upon separation between angles between scheduled receivers 
(column 6:line 65-column 8:rine 15). Although SCHERZER discloses using an angle of 
arrival in scheduling determination (column 6:line 65-column 8:line 15; column 18:line 
23-column 19:line 50), SCHERZER does not disclose the use of an angle of departure 
in place of an angle of arrival. GORANSSON discloses the use of an angle of departure 
in place of an angle of arrival (paragraph 15). Therefore it would have been obvious to 
a person of ordinary skill in the art at the time the invention was made to modify 
SCHERZER to use an angle of departure in place of an angle of arrival, as they are 
both reasonably the same when detennining a users position. 

Regarding claim 26, see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. SCHERZER further discloses wherein a 
minimum angle of separation constraint is imposed that requires any two receivers 
which are scheduled during a given scheduling interval to have angles of departure 
separated by at least a first minimum angle of separation column 6:line 65-column 8:line 
15; column 10:lines 24-60; beam width detennination is made based on AOA and fading 
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rate information, a minimum widtii is necessary to provide acceptable error levels 
between subscribers). 

Regarding claim 28, see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. SCHERZER further discloses wherein the multi- 
beam antenna is an adaptive beamforming antenna (column 6:lines 13-42; column 
14:lines 14-43). 

Regarding claim 29, see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. However, SCHERZER does hot disclose wherein 
the multi-beam antenna is a fixed steering beam antenna. GORANSSON discloses 
wherein the multi-beam antenna is a fixed steering beam antenna (Figure 4; paragraph 
41^4). Therefore it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to modify SCHERZER to provide a fixed multi-beam 
transmitter, as taught by GORANSSON, as this allows the system to simplify 
computation when interference is not an issue. 

Regarding claim 30, see the rejections of the parent claim conceming the subject 
matter this claims is dependent upon. SCHERZER discloses wherein the multi-beam 
antenna generates a plurality of beams having substantially fixed shapes which are 
individually directable (column 6:lines 13-42; column 14:lines 14-43). 

Regarding claim 31, see the rejections of the parent claim concerning the subject 
matter this claims is dependent upon. SCHERZER further discloses wherein the 
transmitter is in the form of a network access point (column 3:line 56-column 4:line 4). 
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10. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
SCHERZER et al (US 6,895,258 B1) in view of GORANSSON (US 2004/0121810 A1) 
as applied to claim 3 above, and further in view of WONG et al (US 6,330,460 B1). 

Regarding claim 4, see the rejections of the parent claim concerning the subject 
matter this claim is dependent upon. SCHERZER further discloses wherein the 
performance metric is cumulative throughput (column 6:line 43-64). However, the 
combination of SCHERZER and GORANSSON does not disclose wherein in sequence, 
selecting. a receiver as a function of the performance metric comprises: a) determining a 
receiver with a lowest cumulative throughput and scheduling that receiver; b) 
determining a receiver with a next lowest cumulative throughput and scheduling that 
receiver unless that receiver has an angle of separation with a previously scheduled 
receiver which does not satisfy the constraint; c) repeating step b) for additional 
receivers. WONG discloses a) detemnining a receiver with a lowest cumulative 
throughput and scheduling that receiver (column 11:lines 12-67); b) detennining a 
receiver with a next lowest cumulative throughput and scheduling that receiver unless 
that receiver has an angle of separation with a previously scheduled receiver which 
does not satisfy the constraint (column 1 1 : lines 12-67); c) repeating step b) for 
additional receivers (column 1 1:lines 12-67). Therefore it would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to modify the 
combination of SCHERZER and GORANSSON to include a method of scheduling 
receivers with lower throughput requirements first, as taught by WONG, as this allows 
the system to service a greater number of receivers. 



Application/Control Number: 10/736.501 Page 12 

Art Unit: 2683 

11. Claims 12 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over SCHERZER et al (US 6,895,258 B1) in view of GORANSSON (US 2004/0121810 
A1) as applied to the parent claims above, and further in view of HSU et al (US 
2004/0063438 Al). 

Regarding claims 12 and 23, see the rejections of the parent claims concerning 
the subject matter these claims are dependent upon. SCHERZER further discloses 
wherein the wireless network node is a network access point (column 3: line 56-column 
4:line 4). However, the combination of SCHERZER and GORANSSON does not 
disclose wherein each receiver is a local access point. HSU discloses wherein each 
receiver is a local access point (paragraph 45). Therefore it would have been obvious 
to a person of ordinary skill in the art at the time the invention was made to modify the 
combination of SCHERZER and GORANSSON to include local access point as 
receivers, as taught by HSU, as this allows a single controller to direct communication 
to all sectors available for transmission. 

12. Claims 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
SCHERZER et al (US 6,895.258 B1) in view of GORANSSON (US 2004/0121810 Al) 
as applied to claim 25 above, and further in view of AGEE et al (US 2004/0095907 Al). 

Regarding claim 27, see the rejections of the parent claim concerning the subject 
matter this claim is dependent upon. However, the combination of SCHERZER and 
GORANSSON does not disclose wherein the scheduler is adapted to determine an 
angle of departure for each receiver by receiving an angle of arrival information from 
each receiver, and deriving the angle of departure from the angle of arrival information. 
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AGEE discloses wherein the scheduler is adapted to determine an angle of departure 
for each receiver by receiving an angle of arrival information from each receiver, and 
deriving the angle of departure from the angle of arrival information (paragraph 65. 66). 
Therefore it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to modify the combination of SCHERZER and GORANSSON to 
calculate the angle of departure using angle of arrival information, as taught by AGEE, 
as this is a well known technique used in beam forming networks. 

Allowable Subject Matter 

13. Claims 8-10, 16 would be allowable if rewritten to overcome the rejection(s) 
under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of 
the limitations of the base claim and any intervening claims. 

14. The following is a statement of reasons for the indication of allowable subject 
matter: Regarding claim 8, SCHERZER discloses wherein scheduling the high priority 
receivers comprises: a) determining a high priority receiver with a poorest performance 
metric and scheduling that receiver (column 18:line 24-column 19:line 31; column 
19:line 44-column 20:line 24); however, the prior art of record does not disclose b) 
detemiining a high priority receiver with a next poorest performance metric and 
scheduling that high priority receiver unless that high priority receiver has a minimum 
angle of separation with a previously scheduled receiver which does not satisfy the 
constraint; c) determining a low priority receiver which has a largest angle of separation 
with previously scheduled receivers. 
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Conclusion 

1 5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

KAGAN et al (US 6,850,502 B1) - Join process for admitting a node to a wireless 

mesh network 

SCHAFER et al (US 6,597,668 B1) - Maximizing efficiency in a time division 
duplex system 

RALEIGH (US 6,006,110) - Wireless network using time-varying vector channel 
equalization for adaptive spatial equalization 

KESKITALO et al (US 6,091 ,788) - Method for steering an antenna beam 
WALTON et al (US 2003/0125040 Al ) - MIMO communication system 
Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ariel Balaoing whose telephone number is (571) 272- 
7317. The examiner can nonnally be reached on Monday-Friday from 8:00 AM to 4:30 
AM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William Trost can be reached on (571) 272-7872. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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information regarding tlie status of an application may be obtained from tlie 
Patent Application Infomnation Retrieval (PAIR) system. Status infonnation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov.. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Ariel Balaoing 
Art Unit 2683 
Patent Examiner 
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